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i-v: 1/ 



1 1 

A*SE»*X=(xi,-.Xn) (negM) fc+*^m**aMJfeF(X)-(fo(X),-,f-i(X))t 
MLT (mi) t:i^i$^#ttit Z aY) M&U Y-(yo,-,y-i) (m^2, meg 
&gt) {iF(X)om**S^^o ) «:iltS#ttMt3^77 7 (Binary Decisio 
n Diagram for Characteristic Function : BDD for CF) £4&lfl1-&faii i f^"??&o 

«ifc Zi (ziG(XUY)) H##$tL^^v^;v^t>H^^mzi (zie(XUY)) 
OOiilWlW^ tcai^i- 4^te^fi5^ *#^"t * -M<^^eo (vi ) , ei (vi ) ©t^ 
* h gp^-f - * 0*SBtt $ ftfc * ®& t - T^ffi'It^l* k . 

flrSE#ffl:&fi&aiM&F(X) £ttJ6^&gfcaiiB& tzttxDT- 9 X~$> 2>)Vy?Tv 

(Look-Up Table : LUT) &tfri|fl"t* 1t*><0 L U TfBflK^gk . 

-^56^ 9 "7 *Bff5feOift $ lev©$MW«lfci5V>-C 2 o«^7 7 Bo , Bi H^#J Lfc k § 
Hfefiff^*^tr1gao^^7 7Bo^JSi"S<)0"T?aboT. tB#£ft1-«yr (eY) KM 
*>5®&vj &^<^§L@J,£vk <&®j&7*- * £ov*T % ®.£vj <7)^eo (vj ) , ei (vj ) <D— 3fre a 
(vj ) # x (X. Y) =0 Mfc S £ & 8r£\ S#® £vj j£vk OEieo (vk ) , e 

i (vk) <7) ^ *>a§R»jflC*4*£i-*#ee (vk) *> ^ff®^LVj <^e a (vi)MOfeeb (vj ) fcflt 

0**3l®jft«5 ; ?-»/SC*#3fe , t'«<>W«>fll»*tl"*t (lib. RC®jS*#Jfei-*fe«>ti 
lot|i^ 0 ) , ^0iHSfe*W$lev©^«jR^*»t4llWfcLTffi*-t*BDDtelrt-il« 

Cft®jSC**tr1ll©«|S^^9 7BoK:JR , t4 , bO^'OV»r, )V y 1? T v ~f ' i — -/^SeM 
fr* (binary tree) ^tiiitC t&IM&jftT— y/HB*¥S fc*Mft*avCV>& 

9 -7 <7)^^ ^ 7B 0 ^JS-t a jSCO®/^- 9 £ , flriB-#* 

flljft $ *Lfc#ft Wft—frfc^ 9 7 0##«® &<Dtii&T- * J: «3 «riB»jSx - 7* 
IBtt#S^1ftlfl $ ttfcW^-r- -f)V*%m~$- ^BD D##J&#I£ k , 

*ixtv^ d &4fmfc-r*tta®tt'frjfl:£So 
[mil 

m-l 

/\{ yi = u{X)) 

i=Q 

{lt>y=(yo,- ) KW-i), F = (/oPO , • • • , /m-i (*)), m € g£c 
[t2] 

[R*fi 2 ] 

mrlfl#ffiUf^awmF(X) <£>git £ ft f H&aWStf o (X) , f._ i (X) <DMB = ( ir [0] . 
-. ff[m-l]) (iiU «-[i]=jl±, fj)&*i#i-e*4ifc«:^"to ) kU Ikawmfj ( 
€F(X)) 39»^-r*X**JfeO*^*sup(fi)kUfckS. (#3) ti?tLJWf 
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[ft 3] 

fc=0 1 1=0 

[ft4] 

F = ^up(A[0]), y.10], «ip(/*|l]) " S«P(A[0j), ^[1], SUp(f nl2] ) - S«p(/ Mfc j)^ , Vn\2], 

• • • , S«p(/ W [m-1]) - ^g **(/«w)^ • SM^-l]^ 



AaStf**X-(xi, •••.*,) (negfcjfc) b1r**mj3lim*W<X)~iU (x) , ~. f-i (x)) 
**LT (Sfel) fciij£*^:fc*WteHSfcx(X.Y) «IU Y=(yo,-,y»-i) (m£2, me S 

«feft) {iF(x)om**^-t^m 0 ) *ifttH«c«-ftsfe^ r 9 7**Mi«ii-&c*#' 

3Sfflf/a^H*?*3£ftzi (ziG(XUY)) fctt^ZtiZ^y^^&Vlzmmmmi (ziS(X 
UY)) ^)i^0 w t IXtf 1 1 1 l»5fcO?-f (vi) , ei 

(vi ) tf>8> «r Siff^t-f- * jfi*SB1B$*tfc & ©Tfc&W^-^SBIt^K^ 

mia#m^iiaMftF(x) hmje-t smaiaj^**^ & tutor- y 
mtm^-^m^^m^m^MzW^mm^^^r- ^ on B.j§fi#iM^ 

a»jfit*'&tr«©«^97BoKJR1-*«)0-C*oT, tfi:&*&-ttB&fcyr (eY) KM*? 
4g0^vj^^^^i&tn^vkCOiff*T f -^^^^-C. fi5^vjOtteo(vj), ei (vj ) ^e a (v 
i)^y (X,Y)-0HH*>&*»®JSC*#^**^- ^»a^viOafflf^VkOfteo(vk), ei ( 
vk ) <B 3 t» £*«f J& * * ^e c (vk ) * , ^ff fiff^vj O^ea (vj ) Elfl-Otteb (vj 
SI x. & 3 * fi 1 9 g 2 * r "J 7 1 N 

Iffilffllfl^^S tLfcWttHftr^*^^ 9 7 AT* o £ lev J: 

fiffjft*!RF5fei-4tO«)fll8k*»Hfet (lit, rat»^S:^t*40ttl^fc^4o ) 

ureBDDwrm^a^ffi^+awrcafe^ft. (at 2) +H**©«bi 

ttiiE# 2004-3122042 



SfeM. 2 0 0 3 -3 8 9 2 6 4 v 1 3/E 

HU fEU 1 * r ? "b H 6 * t v 7° * %ft -f & BtT £ , 

mn^mummmma) * *+mmmu a) , .f.- 1 oo «* < * »] 

•» ff [m-l]) (1IU ir fj*«i#B-C**-fc**i"o ) i&SM&fi ( 

GF(X)) #tt»f*X*«*0*#*«iP(fj)fc^t*> (ft 3) ^JV*J©«#* 

y mciA**»xi (ex) Rtfffi:fc*£-«Scyi (eY) c9JW*> (84) 



ft W£ 2004-3122042 



#12 003-389264 



^-v: 1/ 



^lutifpg A*t*^x«ffl * ti** grmuwsmmm (x) wis** 
nus* * fcftof- n^^LUT sr^jft-t-* 

[0 0 0 2] 

y-|» 7 V>f (Field Programmable Gate Array : £IT, TFPGAJ fcv*-? 0 ) **l£ < 
«ffl**LTV»4 gMHfcfcftl~3#!R0 o LUTlFPGAii, ^SfeOffflW: 

pTtglSrarny^ (Configurable Logic Block : JTF> rCLBj tv^ 0 ) tm^tk 
#C L BOriCltC^f i:ffiS$tL/:ttoS» (routing line : 

mm ***>wtm<ox&K&. 

9 (Switch Block : JBLT TSBJ fcv*}. ) OTE**LT*0, 

/D7^ (Connection Block : JTF, TCBj kv*% ) * 9***ivCV»*. * t 
T\ 4^«**>*SiKti\ FPGA^«kWXffi**ff^Xffi*« (I/O) *Wtfc*t 
•Cv>&. #CLBIi, W{:^lWi©LUT^;vf^vn (MUX) £ 1 
L«Bfcfl*U £©LUT*MUXKJ:0W*#3flroifrr*&» L UTlF P G A"Ci± 

sb cB^^cLB^^fis^sw-t^-t^i^. gfaw^x* i ffl**aw»5&* 

[0 0 0 3] 

FPGAJ:i3fe*iS4i5*js;Tq"i6»sia»**ia , t*<> wfcL '' t: - LUT *^ 

-K»lliI*3WI*8iitv»i («x.tf. IMflfcfcfU, 5#?s) o LUT***— K» 

So 

±1E© °$4LUTaFPGA*LUT***-- Ktt«IBft** *B©»iI»RttC 

»»i:ii)#f)tt^f^iii (Jar, tv^ 0 ) 

W*&44JI»tv^.t4!^ Btt»«H»*f(X) (|X}JiA#«c^*^) ■« 
Lfc*fr»^ :oi«WWt, f(Xi,x 2 )=g(h(Xi),x 2 ) (ixilclxl, telcjxl jXil 
n|X2i = 95, lXi|U{X2l = IX|) Ofi:glt^»t^i^ B (h(Xi).X2)«rgkh0^1fi*aH 

(ordered set) **U \1\ , ffl fcOT fc £ «*> A**«fc. ffla**©***** 
(unordered set) *it^i:t^ 0 

±ffi«tt##fc:J:«K 2oo*»H»htti). g(h, ffi. 
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|[-ffl*oBWIiaBftt, Ji»H»5H»o¥«fe*ffl^T, LUT^Ulli* 

(1) #-^ : f-— 5-^:^^7*7 (Multi-Terminal Binary Decision Diagram ". MT B D D) 

(2) m^*«o*o^--/^»«Lt:*jai-**te (*W*K7#K) 

(3) 5Miait*ffl^4*tt (2HMfcfc*9. 1 0#BB) 

(4) ftAKJ:*:^ 1#HB) 

(5) Hyper Function*)! V^4^ffi (^ttttf 1 2#JS) 

(6) ^ai#flHHfc*BH4W£c (Encoded Characteristic Function for Non-zero : ECF 
N) *fflv>fcW^**SfcJ:**«fe 4. 5#M) 

[^#^f 1] S.Brown, R. J.Francis, J.Rose, and Z.G.Vranesic, "Field-Progr 
ammable Gate Arrays", Kluwer Academic Publishers, 1992. 

l$mfF%Wi2\ P. Chow, S.O.Seo, J.Rose, K.Chung, G. Paez-Monzon, and I.Rahar 
dja "The design of an SRAM-based field-programmable gate array — Part I: A 
rchitecture," IEEE Transactions on VLSI Systems, vol.7, pp. 191-197, June 199 
9. 

'^!| M 3] chow, P., S. Seo, J. Rose, K. Chung, G. Pez-Monzn and I. Rah 
ardja. "The Design of an SRAM-Based Field-Programmable Gate Array, Part II: 
Circuit Design and Layout", IEEE Transactions on Very Large Scale Integratio 
n (VLSI) Systems, Vol. 7 No. 3, Sept. 1999, pp. 321-330. 

iMi^-K^^Ti:j:^r , * : mmkm**ftsw**. FTS2001-8, pp . 

57-64, (2001-04). 

^ffc 5 ] T. Sasao, M. Matsuura, and Y. Iguchi, "A cascade realization 
of multiple-output function for reconf igurable hardware," International Wor 
kshop on Logic and Synthesis (IWLS01), Lake Tahoe, CA, June 12-15, 2001. pp. 
225-230. 

mmV?XWt6] T. Sasao and M. Matsuura, "DEC0MP0S: An integrated system for 
functional decomposition", 1998 International Workshop on Logic Synthesis, L 
ake Tahoe, June 1998. 

[2fM$ffcfclR 7 ] Y-T.Lai, M.Pedram and S.B.K. Vrudhula, "BDD based decompositi 
on of logic functions with application to FPGA synthesis", 30th ACM/IEEE Des 
ign Automation Conference, June 1993. 

[##fp:$Citfc8] T. Sasao, "FPGA design by generalized functional decompositio 
n", In Logic Synthesis and Optimization, Sasao ed. , Kluwer Academic Publishe 
r, pp. 233-258, 1993. 

mmff$M9] C.Scholl and P.Molitor, "Communication based FPGA synthesis 
for multi-output Boolean functions", Asia and South Pacific Design Automatio 
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n Conference, pp. 279-287, Aug. 1995. 

[^jfttfcfcjftl 0] B.Wurth, K.Eckl, and K.Anterich, "Functional multiple-outp 
ut decomposition: Theory and implicit algorithm", Design Automation Conf., p 
p. 54-59, June 1995. . 

WRMfr^tlRl 1] H.Sawada, T.Suyama, and A.Nagoya, Logic synthesis for loo 
k-up table based FPGAs using functional decomposition and support minimizati 
on", ICCAD, pp. 353-359, Nov. 1995. 

1 2] J.-H.R.Jian, J.-Y.Jou, and J. -D.Huang, Compatible class e 
ncoding in hyper-function decomposition for FPGA synthesis", Design Automati 
on Conference, pp. 712-717, June 1998. 

[^jftffcfcfSU 3] P.Ashar and S.Malik, "Fast functional simulation using bra 
nching programs", Proc. International Conference on Computer Aided Design, p 
p. 408-412, Nov. 1995. . 

[»jCf 1 4] C.Scholl, R.Drechsler, and B.Becker, Functional simulatio 
n using binary decision diagram", ICCAD' 97, pp. 8-12, Nov. 1997. 

[w ^ WXmi 5 ] A.Mishchenko and T.Sasao, "Logic Synthesis of LUT Cascades 

with Limited Rails", «^flffla«^VLSHWtt#W*ft. VLD2002-9, W( 
2002-11) 

(i) ~ (7) co^s^u^Wti^ #ti^#ai*fis 

■»Oii**OSii: UttftSl»Wftt*i fcttv^4^. «x.tf MTBDD* 

%^x&&timmm&<ommfr®*'if i )Zt&, mm±^mx&z> 0 u^L^e., m 

•C#ffi*iIit©i^^!Tof:i^t:ii, # < 9!H«tK Cje«3 

****K:ttot\ MfflS iW^Ltv> < ± 9 ^IMti^>o ^.It AM 

ifcP=(pi,P2,P3,P4) (PeB 4 , B-10.ll) fttfQ-(qj.<B.q3.QO (Q^ 4 ) ^Djtt^I 
SSLS n r 2 r 3 ,cout) (ReB 5 ) J: * MO*^ ^*f/f T >* 

J fcv*^o 
kliffllBTNfcofco 
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[0 0 16] 

C 1 ] #5&?H«>*#ftJlSC3 

[0 0 17] 

(/eh l 3 

x**ac«-(xi.».-.xn)fci-&o xo*»o***lxl-c*i-. |Xi|u|X2l = {x}^o{ 

Xi|n|X2i = ^t^, X-(Xi,X2)*X<B4Mfl (partition) fcv^o X<&32!8tf>iHife* 

Ixi-e^-To 

[0 0 18] 

C/eJ^ 2 ] 

§&SW8tf(X)fc*tLT, X<^*lJ£X=(Xi,X 2 ) tt*o IXihm, ix 2 i=n 2 1 -r & 0 

M"?***}***^ i<DfrM%. (decomposition chart) kV/^ 0 i<^^^, Xi 

(bound variable) . X 2 ^@fi^ (free variable) fcv^ 0 ##£WJ 

i^mmt> *) 3 

[0 0 19] 

c^a3 3 . , . . 

^^<a^&&^*-^<^^&£ l J : lt$tJg (column multiplicity) £V^„ 
[0 0 2 0] 

C/Eii 4 3 

;Uj£»*X-(xi.X2. ••■.*.) *U #ffl*HaiW**f (D-(fo (X), fi (X), f-i (X)) t 

■r*o tois, ^ffi*naH*f(x)o r#ttw$u *(x,y)* (mi) mose*-** 

(»tfl4« o iff, Y=(yo.-,y-i)»±tfi***««fc^**o 
[0 0 2 1] 



[itl] 



x(x,y) = 7\( W s/*(X)) 



(auy = (j/o, - • • ,y m -i), f(X) = {MX), • • • , f m -i{X)), meli 

C3£*»*? «5 3 
[0 0 2 2] 

nxtimiiitimwL^n.mmtin+Bmm^-mmmm^^n . x^^to(i=i,2,-,n 

)0#lC, #m*fj (j=0,l,-,m-l) fc#LTffi2jS£Scyj*fflv*a 0 B={0,1| tt^o a£B 
n ^of(x) = (fo( X ),fi(x),-,f n -i(x))eB m t-t-^o v*4, beB D £1-£^ HaWicf(x) 
©4#ttH»x (a.b)^ti (&2) Oi-9tC3&* 0 
[0 0 2 3] 
[ft2] 



* a >V- 1 n (6^ /(a)) 



f 1 (6 = 
\ 0 (6, 
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^ffl*»aH*f(X)-(fo(X).fi(X).-,f..i(X))© r#ttH»-*«fc5fe^9 7j (Binar 
y Decision Diagram for Characteristic Function : BDD for CF) fc M\ #tB*i^H 
if(X)«#ttllt^(lV)^iit^3^^7 7 (Binary Decision Diagram : BDD) 
*v^ 0 ill, r«^7 7<7)tt(±> TO*£*±ftt L£h£. gg»yj t±f j Kim 
-tSA^^mx i esup(fi)i'9 ! fcTfi^S<o £ii:> sup(fj)t*fj <&ifc£3SStf>*&*& 
1"o 13,14 #hs) 

[0 0 2 5] 

Vo 

[0 0 2 6] 

«pttH»r^3fe^9 7^iJV»T, tti***i-»^yj (eY) (edge) 
*>, 5fe&0fcSHR1-*tt*flMIfc^ «f£yj«>»tt£ (parent node) *»fc«S£yjtf>£& 
OJanWJBjR (child node) ^H:*tt**Co £*>ffefc*. yj*«»i-*«t:o»jttt: 
*tLT£ffr**ft*, ffl^Myj^ r^i*J (shorten) o 

[0 0 2 7] 

^»^ia2*ffl^-C®#frlife*^WS:i-*o G9 2 (a) L£ £ ? £^Sp 

tf Otfit^f HI 2 (b) Oi^C^So gp *yj co^lff^zp 

^^te^tttt^fCi^a^ 02 (c) oi^i:/?7«»Hi. 

[0 0 2 8] 

7 ) 

[0 0 2 9] 

*8fczi©»jfiC©*S (level) fcli, rfi-ftSfe^9 7*c*v»TJHJ!f^tt?»tLfcSS«[H^ 
mffl©£& {zi ; i-l.-.n+m} *tt*^^77i:^v>tft«l^t)»ai^t^ 

^fe.zj i:o^ti>jOt ^gfezi liSS^Czj «t «3 fefttt (high 1 
evel) X&ht^lo ttz, m-£iX<DUte, $L&Zi £&&zi*i £ ©MOtt©WC** 

o ill, racfi5^*#5fei-*«><o«i^t«:x.*o 

[0 0 3 0] 

C^il 2 ] 

mi (b) o#14H^r^^^7-7H^v>T{i, ft3fffj& (flfttHJfett^^^n/ftW- 

> £»xi 7 fcfc*o USSlTOflBJi, ^§&yi^®5*>^2£y2<?>g5£^ft 

, &2 2-c©«»±, ^to^^^^^yi^fiff^^^^^^^ 4 "^^^ 0 
C«#fc D ] 
[0 0 3 1 ] 

ffifE^2 004-3122042 
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[0 0 3 2] 

r^w i ] 

fttfiswftua. (*3) t 

[0 0 3 3] 

u=\log 2 W] 
[0 0 3 4] 

ttttiftrm^ ^ ^ * . a* MftYi k y 2 *», h 3 2S5?52Iiii 

*t * k , yi a^©H»**ai- * * 7 6 * fr ^ f*p 

CioT, «4tHltlfl**^ 9 7 Off 0>ff **£fcttfcv>. ** IX2 I ^1^*5. 
DDco^^Wk-t-^o v*, ffftfl«g(hai).X«)©4M»**#x.4k, *<&*I«ff**iW 

[0 0 3 51 
[84] 

rio g2 w] 

4?&<k*> (&4) W*«c«»til&3?^**o 

(BE^fr o ) 

4ttH*^ft3fe^970^Rtrfi»»*fc±B Kill k*rWfflUT. 
X 2 Y 2 ) Yi-(yo.yi.-.yk-i). Y 2 =(yk,yk + i, -,y.-i)-C** tt^o :©W> yj=^ Xl 

... Kt-f&t yny^(Wffl*MKY2tt(hi,h2.-".hn i Xa)*X**»k-*'*IM»» 
[0 0 3 8] 

2O02lf? h©2»«lP»+*ia* (AD R 2 ) + IBffi:&**1-* 

j-^sM***. so, si. 82 a, -ett^tt (me) k: 4fc, 

H3ffiWttBI5 (a) fc*«}^3*L*o 
[0 0 3 9] 
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Q>\ CbQ 

+) h ftp 

S2 Si Sq 
[0 0 4 0] 
[£fc6] 

s 0 = do ® bo 
Si = a 0 bo ® (&1 ® M 
s 2 = aobo(ai V 6i) V 

X*V*mtLX. Xi-fe bo). Yi=(so), ^■'»).^"' B) J : VdR^O^ 
, *»H#tt* (Xx.Yi,X2.Ya)-(ao,bo.so.ai,bi.si.82)fc4&o tfot ADR 2 ©WIS 
H*=:5Hfefe^7li, ®5 (b) Kill****. Z=(Za,Zb), Za = (Xi,Yi) Zb = (&,Y 2 
)S>*$fc4MIU Z»*H30bU»H, Za*H3fl?H*GHJ:9#*"t*. J-?}*^ 

ai-c©»ttnaci»*3fe^97«>«rtt2k4*. 5*??5*"***^ 

KB. (ft 3) *<K J:v> 0 flttsoii, Xi©*«5«lkfcbt:«a+4-k*^r 

iL°il^^*9*ft*^4^H*r4««^97tt, H16 (a) 

I 0 /4©t*5o ffi. H6 (a) -ctttfttHlfc*0fco***4tttt**LT**. B» 
Ht|ftG^Mtaiil*^t% i6 (a) ?"Z^*^fZ*l*l:* 
2*5*5. ^^ft-**^ 71^1 ^ CMT B D D 

0(^6 (b) H6 (b) ©MTBDD*fclBI*Hfc*£1-*LUT* 

II 6 (c) Ol^CillStiifc^Uo 

t\ 05 (b) fc^Lfc#ttH*t^&£^^ 

+ *«3W (decision tree) tt^Uo dMc* <K ^«^«^7/J*" 

■C*i s mi (a) 0/97t«t4tkC^fte)WMTBDDtt, B7 b <D 
^ rWoI1:> H7 (b) OMTBDD*5»H»GK*at*LUTtH8 (a) © 
ni:4jjtt*ifc#-e**o ^oT, MK H8 (b) C*UJ:HLUT*^- 

[0 0 4 4] 

)I?**m*MH*fCx)-(fo(x)..».f.-ia))i=»LT (ti 

ttH»rtt.Y) (fiU Y-(y».-.y.-i) te2. iE|ftR) ttf (X)Offi***fSE»o ) 

7 (Binary Decision Diagram for Characteristic Fun 
ctfof BDD fofS) t«iW-*B«*«-C*oT, «W»"«=*?*f 

iJERJ^tKaiQHb. fee(XUY)) (0**'OOti>SO , l«>i*l-»+** 

mtt# 2004-3122042 
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<o*m&*mi£t * ( Vi ) , ei (vi ) (oa* e» * * *> «>t 

& h m k t - 7*>HB*¥» t > ^ , , „ ^ 

«ria#ffl*»aiaftf (x) c»j6-f* wh»*«*+* tztxvr- * t?* 

7 -7-7* (Look-Up Table : LUT) *^t^:^LUTEf^> 
ll«tt***tr«©*^9 7BoKUIIi-4t»«>-C*oT, ffia**«*fcr (eY) 

( v ,)*' z (x.Y)^)K:H*,4*swejftt4*ft-r**fr. aTO 5 v, ?*SfSi2*? o( ^W e 

i (ik ) *, gfttf A * Wfe* ZfcecM*. S*»jflCvj O&ea (vj ) tt^Otta (vj ) U« 

e*ff jflt * Urtf hj (ot&&r 9 ? Bo k:* t * * «> o v> t , * v ? r * •/ • r - 7* * 

L^tt^ L UTBtt^atftit* L U T x - 
»* (binary tree) Mt^Hi:, * M *tT^^^^*A-^ 

E*^afc*HA $ fLfc»jft r- - 7 W frMrT ^BDD Sll^ . *• x T v» * * 
[0 0 4 5] 

( a) 2 f.wawiw^ § ^™^ # ™^^^TSS25^S 

li r u : i *»w©«»*«J o«wwtB*ua^**. bdd*m 

TOfflitt «^9 7Bo^JR+4m*ft^o-(yo.»%yk-i)»^u«o*W*«^(bj 
ie«Ho«f jftc ic» it ft *« *> S r * c k *«t? * 4 o 

X*»K#LT±|B*H*»-(hi.-».h.)*»fe*«- BDDSiftfSli^ 
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alwilL (a) ~ (c) »>«*«r, ifitiMittttt^"^; 

TMSc^* s ff^c:t^«toT:, LUT^f h 7-^f^aHI^ ? «^^^° 
*t < ft * v* J: } t:ltft« $ fcft* 7 Bo 

g&ssffi * isssfrffci- & - * * o 

) (fiU ir[i]-jtt, fj#i#i-c*iit«t. ) *SHf*fi (ef(») 
tufB^ATJ^fc (^X) RlPffi***«*yi ( £ Y) <*>«*^ (*8) *:Hfc+« 

[0 0 5 1] 
[*7] 

fc=o U=o I 
[0 0 5 2] 
M*8] 



• • • ,SWP(/*1*»-1]) - ^ «»^«WJ J .tt*n-l] J 
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)T?*#B*MH»f(l)-(f«ff).-"*->»)^ LT ^ "JJSL*^ 
ttB»r(I Y) Mat Y-(yo.~.y-i) 0^2, .Mftft) ttfO)Ott*t*t*fc ) 

) c^StL***?***^*!**** (zie(XUY)) ofl[*»OOfc§Rt>l^fc* 

*uf 

, ei (ik) £ 5 -fea«»jA*fl*3fei-*ttee (vk) 3fWf*vj <^tte. (vj (v, ) k 

(3) tWBW»«a#*^^»^*^^^ 7W t?£^*^l2-?ll; 
WAAt4too«*tt*t Mat, ^l^^tu^iojii^o 

(4) ll«BBDD«fh*#«*«W*i-*«WK:»^S> (*3) J: 

(5) iSsfiJ^-^fa^^ 

una*****? *tm**\*">***K*w 2 7B.. & 

«L**L*LUTlB*¥aKi«#l"t*»5^7 t ?' , /i:, 

.[m-l]) (fit, r[i]-jtt. fi#i#BT**Ck«r*ro ) fc J~**"^< 
ef(X)) WW*X**»o*^*8UP(fi)fctfci:i, (»7) *«*l*T£*#* 

miflixti^mxi (eX) »lftti***-r*»yi ( e Y) (*8) 
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i ] 

ttktttt*fc. LUTW@»w*u a*W4i:iii*ti. * att *?*52** 
-ami^L^a i a ffia***#ft5fe«i s , 6 , BDD4i 

1> BDD«W«#«1 2, *B«««^ai3, LUT^fH, BD 

Mii^t 5 a, *tt*tt9Hftf : (x) V 7> 4^ [0 2k^^^ m " 

iff 1 1»±, a^r-^SB«#a8^»tt**Lfc#tt«»-^^ 

« 1 2 tt S»i6*«#*ttfc»ttW»rdMfc3fe^9 704MI»K*lt*JWk UT 
™|£ riSSSfflW 3tt, BDDMHi«i 2#BJt*W:^« 
Sl^kuT^mT^ L UTM^ 1 4 tt. 2 
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mi otmnm 1 fc*^*»9®^*** w ^ w *i*?tl*«il«?i 

*6 X**icXfclB*«*Yi:*affit, i*Le,#*8feO*I»JE^OftSfe*ff ? (SI) 
ajfiCx-y^E*¥S8^»tt«tL* (S2) o £4* 
(S3) . tofci, 

*Y-(yo.yi,^y.-i)fc*»t*ffi***yj (i-0.l.~.-D t: ^ lt \ ? *¥S^ 

m-^&^7 7<^£^-^ ;W1 * 0 * v ^ LUTi&ffim&^JS^trfrtiS (S4) 

[0 0 6 4] 

. (1) «£SfeX.YO«J«IK*Oft3fe 

m 1 1 l«WW©*5S*M«>«*t*»- 7n-f^f-e^o tt^im^ 
^fe#^5ii rtfflSJESJci.j. renew* O^JHft-T* (S10) . i. jliW+***©-f 

OR**»oJIW5*o-(*o[0]. *o[l].-. ,o[m-l])*(0,l,--sm-l)^jfc« (S 

fcJ:«K (t9) oiM^I^t^tUo 
[0 0 6 5] 

Hk9l 

= fe^otO] 3 3/« 0 [l] » ' * * » 2/w 0 [m-l]) 

*ft«OWMMiW»fctt. «10) £2*^^ 

«»<f,)tt, ttlNftfi 

hx-nnm.<o%%^-to fj-fifri.M.B.xio)"?**^ iwip(fj)i-4T**. 

Sfc, I Bup(fj)l»±Mp(fj)o«*o«»fC** ( C5fe»i3 #RR) o 

[0 0 6 7] 
[^1 0] 

m— 1 fc 

T min = 5I U sup (^[i3) 

fc=0 1=0 

*c,°ffi*ie»BW5ft3g^*5tt, i+j-c*4*ifd*t«sfei-* (si 3) . i-j*> 

[0 0 6 9] 
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[0 0 7 0] 

[in] 



k=0 



|Jsup(/ ffll z]) 



i=0 



a-c*itfl«r**iifc^ wij«»iufft^s:5tt> Wn ** I >? J r: 

8) o 

*t?i*i-e**Lif(si9) , i*itz>u>*v*yy^ cs2o) , **** 

ii:^t^»t^l7LKH:^^% j*0C»JHft-f* (S2 1) . 

*^ 0 i 7 cti-c**L«r ( S 22), >x<D^^<Dmm^m^vtzt^<Dmm<DXiim 

BB-TS (S2 4) o ---C. renew=ltr*tLif. i*0, renew* 0 k-ttHftLT (S2 5 
Mfr* (»12) ©SWfPK^Tftgti. 
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[0 0 7 9] 
l»12] 

P = ^up(/, l0 ,),^^ 
[0 0 8 0] 

mi 3] 

IMfl 0=0,l,---,m-l) 
[0 0 8 1] 

[«ki 4] 

(edge) 

™T*VXt*m-rM* WM«C»W^70« (path) Mi^^S* 
[0 0 8 5] 
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X**«a-(xi,».«)K*tb-C (*15) KJ:0«*t4^m*MWIkfa)K:ov^ 
, SSSMKffPtt. ±ET;vm;XAH«toTP=(xi,x2,yo,x3,yi)^'S: ; 5>o 
[0 0 8 6] 
mi 5] 
F(X) = (/o(X), 

= (.^22, Z1V1C3) 

;'?" 7 («1 5) 0*ffl*6i«af(I)oett«K:&ftfi"7tt,Bl i 3(b) 
t-J:l)*Sft*. tot, HI 13 (b) 0»tt«*rfl-8tJfe^97e#«6+*«JS7--7 

ho 

[0 0 8 8] 

[0 0 8 9] 
[mi 6] 

aii >- yj (Vs< G mp(fj)) 

[0 0 9 0] 

r - y >i/M^S 8 w ^ * Mfri" * o 

« J or 9 s *hjs cssjwptwfp 1 - (* ^ . ».» . * ) © « * 

[0 0 9 3] 

(4) LUT*^^-K^ii!^^ 
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H15ttLUT*^- KlfcaHft^-fr^MI©*^**-*" 7 n - f- * - h "C* * o » 
m+1 (nttX**«aw>*** (n=IXl) . mttW**«flrc>** * (m=IY|) . ) t ti. * 

r:frifefe^?7BcF(f)fcU BcF" r " Bt K:#4tL&ft»[0*^Zt*^«ikO^Z (=xuy 
) CSuaMW* (S 3 0) o 

^fl^llwfcft^Rl Oli. fcfcifrl (S3 1) o . 

****l*WT*r*. ^U, **Zt.. p *Z.U|«U« (S32) . ^J z '» 

i 7) **?«f«I-c. (*17) oftfttflfei-^S^WM©^*^* 
[0 0 9 7] 

mi 7i 

flOg 2 |*1 < k |Ztemp| ^ 

*5***5fc*4 (S3 5) o i-lftfc** £#Ua±B«^»i^*ft^^ LUT*. 
]W«14l±W*f(Zt..p)*LUT*£*U LUTMfai6i:ftiU ( 
S 3 6 > o S?S 3 5 |c*v>1\ i #1 * 0 t**^**^ 

0»i, *«Z.t*«Zt..pK3WfLT (S3 7) > ^r^S3 ICR 

fe#a\ott, z.o***iz.MHi*^**«s-r* (ss s) o *u iz^J** 

It 4 CttJ* L (S3 9) . tmz&T-f&o 

i£ *7S3 SWT, |Z.I>IH|T**itf, 1 1», *«*°?*ii7 

***fc****©**&*Zt-Z.fci-* (S 4 0) o 3« 

If^^/^ttMt-^^77COV^, ^^Wja^i^o 
*C tBMfcJWf*! 3tt. WA*feu.* (tl8) C«t>9ff#1-4 (S4 1) o 
[0 10 1] 

HU 8] 

[0 10 2] 
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*r LUT&jfcWU (Z..Zb)*«*©5MHfc^ f(Z)=g(h(Za),Zb)0^t? 

BB»fliLfcfcSW|»«Ch(Z.)OLUT*feJftU LUTClfai6C*«t4 (S4 

S 4 1 ^^Tfi»^«^H«C^57Cov^ I. (CZ.) MWfc* 

Z rltit^TOXSWB. (6Z.) *W*X*fcU fH*«[(hi.-.h».)«rW*T 
IlUtIL«o ^LUTHUTBif«16i:««t*. 

-cBMHMBLfc t i ^p^g(h,z b ) cov^oflmu«r*ftS? -7 7 S 4 

tt«Sfcz:*ftSfe^9 7»cov^T, x a (CZ.) *W*a*(hi,»-.h». 
) ^fUfPX7J k & # & o 

fc^Zbkfc'frHkOftfc^ZbUHk'** (S4 4) o 

^l 1 ^ 5 !^^^^^^^ (S4 5) o IZ»l*k*&tf, WlkgOLUTt 
£j£U LUT|B*#fU 6ML (S4 6) , «ta*»Ti-&o 

i^iys 5 4 4 t^v^, izti>k*e>wr. 5MM*©*«i*iZti + i. 

(g), *^Zt^*^Zbk^Hk^*^ZbUHkL/^(S4 7) , 1^ **Z.**«H 
, H&f*H&gkL"r (S4 8) , ^ry7S3 

IWC*ff -t & - k OTfg k ft * o 
[0 1 1 0) 

■ SUil-c, rfc-ejaws*, rmj^m, rout] aa*£ ruirj 

mm-fo *tT**tt. IBM PC/ATUMI, Pentium (SftMO 4 2.0GHz, **'J 512MB 
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yte. OS ^Windows (MM) 2000, cygwin±T-gcc* ffl :a fyv<4 * 'Lfc- *T* 

^-^oaj**-oro*^L4* t ?»*«kwm«ifls*fr'j^»- **4»ttM 

5?i«t?MTBDDt?WlU LUT*^-KT«lti. MTBDD©**** 

[0 114] _ 
[01] tttHSCm^^vo-Wt^tH-e**. 

[02] W**«[Ofl»Bt*t»W1-*^»«>B^**- ^n^^**-*.**^ 

la 3 ] ^w**aH»* 2 ooitcsw Ltz^cowsmmm^m^m-rm 

[05] AD R 2 0Wtt«JC^^5 7t*tHtft Jo WM ^«zwrc*-7 
[0 6] AD R 2 «lt-«^7 L/c # * 7 

[0 7] ADR2W»tt«lt:»ft3fe^9 7*:«ll»*U, LUTC»t*ftlt 

T [0 1 °o ] 1 tf* »aiiitt^*ife^^#^«^*^"*" 7n - ft " K * 

& o 

[HI 1] i W^^a^^*^7 n - f t - f t^So 

[01 2] iif-^«f-^ii*tti-c^i.o _ 

[013] (»15) ©M^»r«^77S^^^r-^^t 
H [H*4] (SUB) ^Wr^^77l^^,Sf-7-;v^fit^ 

°[0 1 6 ] **m<D*m®**itrt&K ^lut*^- kwbbo^w 
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